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2 of the 12 Soil Orders

Aridisol Mollisol



Aridisol – 12% of the 

earth’s ice-free surface

Inceptisol – 17% of the 

earth’s ice-free surface





Oxisols

Very-fine, kaolinitic, isohyperthermic Typic Eutrotorrox



No Oxisols or Gelisols!



Spodosol
Oregon Coast



Andisols

Central Africa



Entisols



Inceptisols
A 0 –5 cm

AB 5- 18 

Bw1 18 - 33 

Bw2 33 - 55 

BC 55 - 76 

C 76 – 100+ 

GEORGIA COARSE-LOAMY, MIXED, SEMIACTIVE, MESIC AQUIC DYSTRIC EUTRUDEPTS





Soil is habitat!



B – Bacteria

A – Actinomycetes

My – Mycorrhizae

H – Saprophitic fungus

N – Nematode

CP – Ciliate protozoa

FP – Flagellate protozoa

M – Mite

< 1mm

1/10 mm

Soil is a living thing!

Not a chemical sponge!



Soil is: 

• “Rotted” Rock

• Decomposed Organic Matter

What is Soil?



The four components of soil:

(Sand, silt, clay)



Rock – primary mineral

Granite



Sand

Silt Clay

Clay is a secondary mineral
- formed at normal surface temperatures 

and normal surface pressures

- The product of dissolution and 

recrystallization



Rocks dissolve and recrystallize 

Clay

Physical + 

Chemical 

weathering

Recrystallization

Dissolved 

    minerals     

Primary 

rock

silicon, iron, alum., 

mag., potassium, 

calcium…

sheets of silica 

and aluminum 

oxide



When rocks dissolve…
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Tetrahedron - a 3D geometric form contained by four plane faces; a triangular pyramid. 

Octahedron - a 3D geometric form contained by eight plane faces. 



Octahedral sheet

Octahedral sheet

Tetrahedral sheet

Tetrahedral sheet

Tetrahedral sheet

Tetrahedral sheet

…and recrystallize. 
Clay – secondary mineral



…and recrystallize. 
Clay – secondary mineral



Within the silica tetrahedron and aluminum octahedron
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Isomorphous substitution

What ions are present in the soil water solution is determined by the 

PM and the weathering environment.

OH



Aluminum Octahedral sheet

Silica Tetrahedral sheet

Silica Tetrahedral sheet

Iron can substitute in for Silica

Magnesium can substitute in for Aluminum

-

- -

- -

--

Isomorphic Substitution…                    
a source of negative charge in soils!



~ 100,000x magnification
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Fibrous illite (a clay mineral) in Tordillo sandstone, Neuquen 

basin, west-central Argentina 
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Nacrite

Nacrite, 

Lodève 

Basin, 

France

Field of view 

approx. 200 

microns 

wide

-

-
-

-

-

-

-



Kaolinite

Well crystallized 

kaolinite from the 

Keokuk geode, 

USA

Field of view approx. 

18 microns wide -
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…net negative 

charge due to 

isomorphic 

substitution on the 

secondary mineral 

called clay!!!



Clay

Clay

http://virtual-museum.soils.wisc.edu/soil_smectite/index.html



Soil is: 

• “Rotted” Rock

• Decomposed Organic Matter

What is Soil?



The four components of soil:

(Sand, silt, clay)

What is Organic Matter?



Organic Matter – a random 
complex molecule!

http://virtual-museum.soils.wisc.edu/som/index.html
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-
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-

-
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http://virtual-museum.soils.wisc.edu/som/index.html


How a plant works

Nutrients



How a plant works







SOIL SOIL

soilforward.org



soilforward.org



Soil!



No Oxisols or Gelisols!



7-17 mya

Formative events in 

Oregon Geologic 

History - #1

Columbia River Basalts



http://www.pbs.org/wgbh/nova/megaflood/

Formative events in 

Oregon Geologic 

History - #2

Missoula Floods

12,000-14,000 ya



• (Pre eruption) Mt. 

Mazama13,000ft high

• Climatic eruption -  about 

7000 years ago

• Mazama ash found in 

Nebraska

Mount St. Hellens

Formative events in 

Oregon Geologic 

History - #3

Mount Mazama (Crater 

Lake)

7,000 ya





1000 km = 621 miles





1

2

3

3 major formative events in 

Oregon’s geologic history

But so much more…Accreted and up lifted marine sediments 

and corals, volcanic island arcs and submarine lava flows…



http://www.al-labs-west.com/sections/anservices/soil/fees

http://www.al-labs-west.com/sections/anservices/soil/fees


Sample ID P K Mn Cu Zn Fe NO3-N Ca Mg CEC C N C/N ratio

1 64 152 13.2 1.4 3.7 268 BDL 5.0 1.8 7.2 5.3 0.3 16.7

BDL = Below detection limit

Sample ID pH BpH

1 5.5 6.0

pH units μS/cm

%ppm

76.6

EC

meq/100g

Date delivered: 10/14/2016

Group number: Gp217087

Organization: OSU CSS

Contact for results:

Date submitted: 9/27/2016

james.cassidy@oregonstate.edu

Name:

Oregon State University

Central Analytical Laboratory
Crop and Soil Science Department    3079 Ag-Life Sciences Bldg     Corvallis, OR 97331     541-737-2187

Soil Nutrient Analysis Results

James Cassidy
Nitrate and ammonia were extracted using 2M KCl.
Other nutrients were extracted using the Mehlich-3 procedure.
pH and EC were measured in a 2:1 water:soil slurry.
Units are given as reported in recommendations in OSU extension publications.
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